Technological advancement enhanced by rising competition in a globalising world led to the acceleration of innovation activity. Literature implies that corruption, share of state ownership, and expertise of top management can have a strong influence on firms' performance and innovation-based sustainability. Using the BEEPS 2012-2014 database, this paper applies cross section analysis to examine this literature implication. Our results imply that larger manufacturing enterprises with experienced top management and international quality assurance certificates that operate in environments with increased corruption levels and competition have higher levels of innovation. In addition, the results show that state ownership is insignificant for innovation activity. In terms of regional analysis, we find that corruption, top management experience, and possession of international quality assurance certificates lead to an increase in product innovation in Balkan and former Soviet countries, while these factors do not create any significant impact on innovation activity within Central European countries. Enterprises faced with fierce competition levels are more innovative in former Soviet and Central European countries than in the Balkans.
Introduction
Accelerating technology and fierce competition have led to innovation becoming a critical enterprise performance and competitiveness indicator. Kueng (2000) emphasises that enterprises need to constantly upgrade their products and services in order to keep up with their competitors. Cox, Issa, and Ahrens (2003) confirm this standing, explaining that nowadays innovation is critical for enterprises' longterm success as well as for their survival in globalised markets where competition pressures are ever more salient. Sawang (2011) adds that enterprises assume that investments in innovation result in productivity improvements and provide enterprises with competitive advantage.
European innovation records were always considered high. During the last two decades, a series of critical changes took place that had a direct impact on European enterprises. The collapse of the centrally planned economic system and the re-orientation of several economies towards open economy principles, as well as the global financial crisis in 2008, had severe effects on the operation of firms, their potential to face international competition successfully, and their motives to provide innovative products and services. Innovation embodies all elements of the ability to cope effectively with fierce globalised market powers (Kueng, 2000; Hana, 2013) . Therefore, the study of an economy's ability to innovate is in several terms synonymous to studying the rate of its embodiment and its ability to survive in the contemporary open market structures (Aubert, 2005) . This paper investigates the relationship between corruption, share of state ownership, expertise of top management, and innovation-based sustainability in transition and developing economies through the application of a cross sectional analysis using the Business Environment and Enterprise Performance Survey (BEEPS) 2012-2014 database. We find that big manufacturing enterprises, which faced fierce competition, employed experienced top management, and paid bribes, have higher levels of product innovation. As a regional specificity, we find that corruption, top management expertise, and possession of international quality assurance certificates increase innovation levels in Balkan and former Soviet countries, while these factors are insignificant for innovation levels in Central European countries.
Our paper contributes to the existing literature in several important aspects. First, we contribute to the theory on determinants of enterprise performance by looking at determinants of innovation-based sustainability. Second, the period examined (2012) (2013) (2014) represents the peak of the crisis waves in Europe, thus showing the aspects of the innovation nexus within the global financial crisis. Therefore, the current study offers a wide view of one of the critical factors of economic excellence in relation to the prevailing institutional and business characteristics in some of the most sensitive and strategic areas and during a period of intensive economic and financial turmoil. Third, our study categorises transition economies into three different geographic groups in order to demonstrate different innovation patterns related to certain structural and institutional features. As a result, our research identifies policy, cultural, and political/geopolitical causes behind the regional differences.
The paper is structured/organised as follows. The second section reviews the literature in order to define innovation and explain how different external and internal governance factors influence innovation-based sustainability of State Owned Enterprises (SOEs). The third section describes data and methodology, while the fourth section presents and discusses empirical results. Section five offers a conclusion.
Which factors affect innovation-based sustainability of enterprises?
Schumpeter was one of the first researchers to define innovation and innovative action back in 1911. His view was that innovation is the transformation of new ideas into reality. In this way, he claimed that innovative actions encompass the introduction of new products, new ways of production, entering new markets, new supply sources, and new market structures in an industry (Schumpeter, 1911) . Gradually, innovation theories were built on Schumpeter's standing. In the 1950s and 1960s, technological development was recognised as the main driver of innovation, while in the 1980s and 1990s, it was recognised that innovation has to encompass a systemic approach with integrated institutions (OECD, 1999; Rothwell, 1994) . In this paper, innovation is defined as the introduction of a new good or service with significantly improved characteristics and/or usage features, since this is the most common definition of innovation in studies employing enterprise-level data (e.g. Krammer, 2013; Molero & Garcia, 2008; OECD, 2005; Aghion, Carlin, & Schaffer, 2002; Hellman, Jones, & Kaufmann, 2000) .
Even though the definition of innovation has evolved through time, for researchers it was always clear that innovation contributes and enhances economic development and competitiveness (Rosenberg, 2004; Cameron, 1996; Romer, 1990) . Aghion and Howitt (1992) , Grossman and Helpman (1991) , and Romer (1990) emphasise that economic growth in the long run is not merely the result of investment levels, but rather innovation levels. Therefore, if we want to trace indirect channels through which corruption influences economic growth, it is crucial to understand whether and how corruption influences innovation, apart from other ways in which it influences growth (Habiyaremye & Raymond, 2013) . If we draw the same parallel for enterprises, it becomes quite obvious why corruption needs to be taken into account when evaluating enterprise performance. Yet, despite the fact that the impact of corruption on economic growth has been vastly debated, its impact on enterprise innovation levels has received limited attention. Most scholars (e.g. Campos, Dimova, & Saleh, 2010) believe that corruption harms economic development and innovative performance. Researchers who engaged with this topic find that corruption is harmful for enterprise innovation activities (Waldemar, 2012; Anokhin & Schulze, 2009; Murphy, Shleifer, & Vishny, 1993) . Luo (2005) identifies a firm's dynamic capabilities as crucial growth enhancing factors. These capabilities include continuous innovation and innovative corporate culture as well as knowledge upgrading. However, Luo points out that these capabilities can bear fruit only in a competitive environment. In an environment poisoned by bribery and corruption, an enterprise is more likely to focus its resources on the development of corruptive strategies since it believes that these are more likely to help it realise organisational objectives relative to the firm's dynamic capabilities. Apart from this diversion of resources, an innovative enterprise in a bribery culture and corruptive environment might even be penalised. Ayyagari, Demirgtic-Kunt, & Maksimovic (2010) find that enterprises with higher levels of innovative activities are those that have to pay higher levels of bribes. In a different approach, Bellos and Subasat (2012) , focussing also on transition economies, find that foreign direct investment (FDI) is not deterred by high corruption levels prevailing in these countries. Furthermore, Asiedu and Freeman (2009) find that corruption, in a "grease the wheel" approach, may lead to an increase in investments in developing countries since enterprises may benefit from corruption activities (e.g. access to raw materials at subsidised prices, reduction of tax payments, etc.). This argument states that inefficient institutions hamper the growth of enterprises in less developed economies (Huntington, 1968; Leys, 1965; Leff, 1964) . Lui (1985) shows that, in a formal economic model, corruption will free resources that would otherwise be wasted in queuing caused by an illfunctioning bureaucracy. Similarly, Vial and Hanoteau (2010) claim that many emerging markets with low quality institutional environments tend to perform better in terms of innovation and economic growth despite rampart corruption. On the other hand, Shleifer and Vishny (1993) warn that this impression might be poorly rooted in reality. They specifically highlight that it is common that corrupt enterprises tend to report having advanced technologies, even though they are not needed and/or existent, just to obtain some benefits. These results leave an impression that the amount of innovative activity is larger in these countries than it is in reality. Along the same lines, Mahagaonkar (2008) shows, on a newly available dataset of African enterprises, that corruption has a negative effect on product and organisational innovation and that it does not affect process innovation, while it facilitates marketing innovation. Based on stated arguments, it seems that corruption is one of the significant factors affecting innovation levels and, as such, it has to be included in our model. Aside from corruption, which other factors are important for the level of innovation?
Several researchers find that human capital, level of competition, and research and development (R&D) investments affect the level of innovation in an enterprise (McCann & Oxley, 2012; Lederman, 2010; Furman, Porter, & Stern, 2002) . Nickell (1996) and Blundell, Griffith, & Van Reenen (1999) show that competition positively impacts the number of innovations in an observed sample of UK enterprises. Carlin, Fries, Schaffer, & Seabright (2001) confirm these results, concluding that enterprises experiencing fierce competition are more likely to be the ones to introduce new products. Furthermore, Aghion et al. (2002) find evidence that the competition-innovation relationship for UK enterprises takes the form of an inverted-U shape. Trying to explain the shape of the curve, the authors develop a model in which competition may increase the incremental profit from innovation, the so-called "escape-competition effect", but it may also reduce innovation incentives for laggards, an effect that the authors label the "Schumpeterian effect". In the so-called "levelled sectors" where observed enterprises are at technological par with one another, competition induces these enterprises to innovate in order to escape competition. However, in "unlevelled sectors", where one enterprise is the leader and is always one step ahead of its competitors (laggards or followers), we witness a reduction of rents that can be captured by followers who succeed in catching up with the leader by innovating. This Schumpeterian argument states that large enterprises in concentrated markets have an advantage in innovation. Nevertheless, Ahn (2002) claims that there is little empirical evidence to support the argument that market concentration is conducive to innovation.
As the vast majority of the sample economies are transition ones, which applied principles of a centrally planned economy for several decades, it is important to examine the association of the state character of several business firms (SOEs) with the attained innovation levels, reflecting in this way their efficiency and competitiveness potential. The 2008 crisis and its fiscal consequences seem to have reframed this debate. Even before the crisis, when the privatisation efforts worldwide were in full swing, corporatisation of SOEs in many countries made profitability measures more prominent (Brown, 1995; Bozec, Breton, & Cote, 2002) . The expectation that the cost of pursuing non-commercial goals should be clearly and transparently borne by the government started to be openly promulgated (OECD, 2015; Laux & Molot, 1988) . In the last decade, Musacchio (2013) observes further separation of ownership and control in SOEs. Subsidising social and political objectives in times of greater fiscal constraints imposed by the crisis forced many governments to insist more aggressively on greater profitability and better governance in SOEs. Aware of these trends, the OECD (2015) suggests that SOEs should be required to generate rates of return that are, in the long run, comparable to those of their private competitors. Inefficiencies in the governance of SOEs derive from a number of specificities related to the characteristics of SOEs, but they mainly arise from weaknesses in external and internal governance systems (e.g. World Bank, 2014; Christiansen, 2013; Capobianco & Christiansen, 2011; OECD, 2011; Wang & Yung, 2011; Chang, 2007; World Bank, 2006; Wong, 2004; World Bank, 1995) . The existence of the third agency problem (behaviour of the state/government as owner) is recognised as the main factor from which major problems in external governance of SOEs emerge (Christiansen, 2013; Capobianco & Christiansen, 2011; Wang & Yung, 2011) . The agency problem exists in each enterprise in which the owners of the enterprise do not manage it. Whether the owner is a physical person, a legal person, or a state is irrelevant. In each case, the owners (principals) incur substantial agency costs trying to monitor their agents in order to ensure that the agents act in the principals', and not their own, interests (Jensen & Meckling, 1976) . However, in SOEs, the agency problem has a specificity that is not present in private enterprises. This specificity is known in the literature as "the third agency problem", and it demonstrates that in this type of enterprises there are three, instead of two, layers of governance. Within SOEs, citizens are the ultimate owners representing distinctive stakeholders, the government is a "fiduciary agent" with an obligation vis-à-vis its citizens to select the optimal board to govern the enterprise, and the board of directors is a "direct agent" that governs the enterprise (Musacchio, Pineda Ayerbe, & García, 2015; Capobianco & Christiansen, 2011) . The citizens cannot competently supervise their direct agents due to their limited knowledge and resources, thus, entrusting supervision to the government. This chain of agents is a generator of inefficiencies that are specific to SOEs and additional to standard agency challenges that also exist in private enterprises. For that reason, it is argued that the level of state ownership can have a strong influence on SOE performance and sustainability. The World Bank (2014) , Shleifer (1998) , Megginson, Nash, & Van Randenborgh (1994) , and Boardman and Vining (1989) find that one of the external governance factors mentioned frequently in the literature that contributes significantly to SOE inefficiencies is the presence of corruption. On the other hand, the performance level of top management expertise is depicted as one of the most important internal governance factors that affect SOEs (World Bank, 2014; Chang, 2007; World Bank, 1995; Baumol, 1980) . Due to the fact that not many researchers have used innovation as an SOE performance measure, our research focusses on the effects of corruption, share of state ownership, and other external and internal governance factors on SOE innovation.
When it comes to other factors that might affect innovation, Ayyagari, Demirgtic-Kunt, & Maksimovic (2011) and Aghion et al. (2002) show that the existence of soft budget constraints and state ownership have a negative impact on enterprise-level innovation. La Porta, Lopez-de-Silanes, Shleifer, & Vishny (2002) analyse differences between private and state-owned enterprises and conclude that SOEs have relatively higher inefficiency levels that ultimately lead to a lower rate of innovation. Furthermore, the literature suggests that bigger enterprises can allocate more resources for R&D activities, which translate into more innovation (Cohen & Klepper, 1996) . Freeman and Soete (1997) also find that the size of the enterprise influences innovation. They explain that size "certainly influences what kind of projects can be attempted in terms of technology, complexity and costs but does not in itself determine the outcome" (Freeman & Soete, 1997, p. 193) . Lederman (2010) , Raffo, Ghuillery, & Miotti (2008) , Molero and Garcia (2008) , and Aghion et al. (2002) later confirm this finding. Hansen (1992) claims that apart from size, management experience is also crucial for innovative activities. The most recent empirical studies show that managerial practices differ among countries and that they highly influence the sustainability of enterprises in the long run (Bloom & Van Reenen, 2010; Holcomb, Holmes, & Connely, 2009 ). In addition, De Rosa, Gooroochurn, & Gorg (2010), Molero and Garcia (2008) , and Aghion et al. (2002) find that innovation activity is dependent and highly influenced by the sector in which an enterprise operates. Furthermore, innovation levels are affected by the presence/absence of international standards in the form of certificates/licenses (Lederman, 2010) . Finally, age cannot be left outside of the context. Within models that look at how corruption impacts different performance measures, researchers usually control for enterprise age and find no significant relationship between these two variables (De Rosa et al., 2010; Gaviria, 2002) .
Data and methodology
In order to determine the relationship between different factors and innovationbased sustainability, we have derived data from the latest BEEPS, a joint initiative of the European Bank for Reconstruction and Development and the World Bank Group. The latest and fifth round of BEEPS 2012-2014 covered 15,883 entities from 30 Eastern European and Central Asian countries.
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The BEEPS data exhibit a stratified random sample and represent enterprise-level data derived from face-toface interviews with enterprise managers. The survey is composed of 17 sections that look at general information about the enterprise and the extent to which government policies and practices impede or boost business activity. A standardised survey instrument is used in the creation of the BEEPS databases, while a uniform sampling methodology is employed in order "to minimise measurement error and to yield data that are comparable across the world's economies" (p. 2).
3 BEEPS has been utilised by many researchers. 4 Using BEEPS, Mitra, Muravyev, & Schaffer (2009) look at the convergence of countries with a focus on competition, market structure, finance, etc. Hellman, Jones, & Kaufmann (2003) investigate the economic dynamics of state capture.
Nevertheless, research based on BEEPS is not deprived of the general concern that results might not be reliable due to individual perception bias -the tendency of individuals to overestimate or underestimate the real economic situation within a country (Hellman et al., 2000; Kaufman & Wei, 2000 Habiyaremye and Raymond (2013) , Krammer (2013) & Polenac (2003) and Hellman et al. (2000) check for this perception bias in BEEPS data and find no supporting evidence for the existence of such bias. Since all other BEEPS data follow almost the same methodology, De Rosa et al. (2010) explain that "we may be reasonably confident that perception bias will not affect the results of our analysis" (p.11).
Within the scope of this paper, we define innovation as the process of development and the introduction of new goods or services. Values for this variable are derived from the answers to the following question: "During the last three years has this establishment introduced new or significantly improved products or services? Please exclude the simple resale of new goods purchased from others and changes of a solely aesthetic nature." The innovation variable employed within our model is therefore a binary/dichotomous variable with values 1-yes and 0-no.
When it comes to quantifying corruption, it is quite important to mention that all corruption-related measures are based exclusively on individuals' perceptions. Even though BEEPS provides several corruption measures, we have decided to employ the measure for which the highest level of honesty and objectiveness is expected. As corruption is a quite sensitive topic, most enterprises are reluctant to reveal information on how much they spent on bribes the year before or what percentage of sales is used for increasing probability that something is done by public administration. Therefore, it was decided to measure corruption based on agreement/disagreement with the following statement: "It is common for firms in my line of business to have to pay some irregular 'additional payments or gifts' to get things done with regard to customs, taxes, licenses, regulations, services, etc." Respondents could answer using a scale where 1 was equal to "never" and 6 was equal to "always".
Since we wanted to see whether state ownership influences innovation, we used a variable that shows the percentage of state ownership. Based on the literature review, it was also decided to employ the age variable, which is calculated by subtracting the year that the enterprise was established from the year in which the survey was conducted. In addition, the size variable (the total number of full-time employees) and the sector variable (enterprises are divided into two groupsmanufacturing and services) were also employed. Since Aghion, Blundell, Griffith, Howitt, & Prantl (2009) find that competition and innovation are interconnected, a variable that represents a proxy of competition levels was also selected. The level of competition is measured by the number of competitors that individual enterprises have in their line of business. In order to determine whether management experience creates an impact on innovation, as has been implied in the literature, the model also uses the variable that represents the years that the top manager spent in that specific industry. The last two variables employed within the model are soft budget constraint and the presence/absence of certificates. The first variable is derived from the data on whether the most recent line of credit or loan was granted by a state-owned bank or government agency (1-yes; 0-no), while the second variable is based on the possession of an internationally-recognised quality certification (1-yes; 0-no). Appendix A, Table 1 contains the definitions for all variables used within this paper as well as a reference to the BEEPS questionnaire.
Our sample comprises 15,883 enterprises (small deviations from this number are present for certain variables due to missing observations). Table 1 provides descriptive statistics for all variables used within our research. Enterprises included in our sample employ on average 65 employees, which implies that a large number of small and medium sized enterprises is included in our sample. These enterprises exist on average 14 years and they are led by top managers with on average 16 years of experience on average in the same sector in which the enterprise operates. Furthermore, within our sample, the enterprises' main product faces on average five competitors on the main market where it is sold. In our research we use OLS, LOGIT, and PROBIT methodology to demonstrate the robustness of our results. Since our dependent variable is dichotomous, the usage of only OLS methodology, which creates a linear fit of the data, may in some cases provide misleading results. Therefore, we also employ LOGIT and PROBIT methodologies, which are used whenever the dependent variable is dichotomous, as they provide a better fit of the data. After running these three models, we add a country dummy variable in each of them and rerun them. By doing so, we control for any differences that may exist between the countries within our sample and further show the robustness of our results. Additionally, we divide our sample into three different geographical regions (Balkan countries, Central European countries, and former Soviet countries) in order to control for regional differences. Table 2 shows the results of our OLS, LOGIT, and PROBIT estimates. The results demonstrate no deviation between the different methods/models employed, suggesting that our results are robust. Only two variables seem to be insignificant for product innovation, while all other independent variables are significant at 1% significance level (the only exception is soft budget constraint, which is significant at a 5% significance level). 
Empirical results

Empirical results for the whole sample
Source: Author calculations
The results clearly imply that the percentage of state ownership is insignificant for innovation levels. This means that the presence of the state/government as owner does not influence innovation activities within enterprises. Therefore, our results fail to confirm the findings of Shleifer (1998) and La Porta et al. (2002) who show that higher levels of innovation are present within privately owned enterprises. Furthermore, our findings are not in line with the results of Ayyagari et al. (2011) and Aghion et al. (2002) who imply that enterprises with state ownership will innovate to a lesser extent. Table 2 also provides evidence of a significant positive impact of corruption on product innovation, implying the existence of a pass-through effect of corruption on innovation. In economic terms, this means that enterprises that are involved in corruptive activities create a higher number of innovative products when compared to enterprises not involved in such activities. The reasoning behind this trend is provided by Murphy et al. (1993) who explained that innovative enterprises are more dependent on government-supplied services/goods (e.g. permits, licenses, certificates) due to which they are more exposed to involvement in corruptive activities. Moreover, they explain that the need for obtaining registration for a new product/trademark or similar increases the interaction of these enterprises with government representatives thus leading to higher bribe payments before the innovative product is created (Murphy et al., 1993) . This is confirmed by Ayyagari et al. (2010) who find that enterprises that spend on average 0.37% more of their sales on corruptive activities are enterprises with higher levels of innovation.
If we look further at the results provided in Table 2 , a significant positive effect of competition on product innovation is noticeable. This is in line with the conclusion of McCann and Oxley (2012), Lederman (2010) , and Furman et al. (2002) who also find that an increase in the level of competition positively influences innovation levels. Allen and Gale (2000) explain that in developing countries, with an increase in the intensity of competition, enterprises are faced with rather limited space for departing from innovation activities and efficient investments. The results also demonstrate a significant positive impact of soft budget constraints on innovation levels, which confronts the findings of Ayyagari et al. (2011) and Aghion et al. (2002) . These results seem to imply that in developing and transition countries, soft budget constraints provide enterprises with additional funding and/or cheaper sources of funds, hence enabling them to invest higher amounts of money in R&D. The findings also reveal that the possession of international quality assurance certificates boosts innovation since this creates additional incentives for enterprises and enables them to place their products to customers who are sensitive to the presence/absence of international quality assurance.
Despite the usual belief that innovation is a creative activity for which experience is not so important, our results show that the experience of top management contributes positively to innovation levels. This finding conforms with the conclusion of Ayyagari, Demirgtic-Kunt, & Maksimovic (2007) that enterprises led by managers with three to ten years of experience are more likely to innovate and introduce new products. This trend can be due to the ability of experienced top managers to streamline R&D funds towards projects that generate higher levels of innovation and/or their ability to efficiently and effectively use R&D funds. Moreover, experienced top managers are able to put innovation high on the priority agenda as well as create an innovative atmosphere within an enterprise.
When it comes to enterprise characteristics, the results show that the age of an enterprise is insignificant, which confirms a similar finding of Gaviria (2002) . In terms of enterprise size, our results support the findings of Lederman (2010), Raffo et al. (2008) , Molero and Garcia (2008) , Ayyagari et al. (2007) , and Aghion et al. (2002) . This positive significant impact of enterprise size on innovation is expected since larger enterprises usually have bigger R&D budgets, which allow for greater innovation levels (Cohen & Klepper, 1996) . Furthermore, a high positive significance of the industry with regard to the level of innovation confirms the standing that greater levels of product innovation are observed in manufacturing sectors that are highly dependent on technology (De Rosa et al., 2010; Molero & Garcia, 2008; Aghion et al., 2002) .
Empirical results for groups of countries
As mentioned previously, the BEEPS 2012-2014 database covers 15,883 enterprises from 30 Eastern European and Central Asian countries. Some of the countries within the sample are members of the European Union, some of them have gone through huge transformations from centrally planned economic regimes to that of open markets, some of them are far more developed than others, etc. This variety means that the countries included in the sample have differences and similarities based on which groups of countries can be differentiated. Within our research, we have decided to classify countries into three geographical groups/subsamples -Balkan countries, 7 Central European countries, 8 and former Soviet countries.
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Our aim is to see whether there are any differences/similarities in the factors that influence product innovation levels in these groups of countries. In Table 3 , we show the results of LOGIT and PROBIT estimations (without country dummy) for each group of countries in order to be able to see which factors influence product innovation in each of them. Further results, which demonstrate the robustness of data in Table 3 , can be found in Appendix B within Table 1,  Table 2, and Table 3. 7 Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Former Yugoslav Republic of Macedonia, Kosovo (under UNSCR 1244), Montenegro, Romania, Serbia, Slovenia. 8 Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia (even though it can be argued that Estonia, Latvia, and Lithuania were part of the former Soviet Union, we consider them to be Central European countries due to their geographical position). 9 Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, Ukraine, Uzbekistan. 
Source: Author calculations
The results clearly imply that, regardless of the region, enterprise size and sector have significant positive impacts on product innovation. This result is consistent with our findings in the previous section for all BEEPS countries, and it further confirms that bigger enterprises innovate more due to larger R&D budgets (Cohen & Klepper, 1996) and greater availability of new technology. Moreover, sub-sample results convey that state ownership is insignificant for product innovation in all regions, which supports our findings for the whole sample and contradicts the conclusion of Ayyagari et al. (2007) that the innovative activity of SOE is lower.
Our results also show that the duration of enterprise existence is significant only for former Soviet countries, which means that enterprises with longer periods of existence innovate less. This trend can be due to the fact that in former Soviet countries enterprises that have existed for longer periods of time are relics of the previous economic system and are therefore heavily protected by the state with preferential market treatment that protects them from innovation pressures. One additional factor that leads to higher levels of innovation in former Soviet countries is the presence of soft budget constraints. Enterprises in this region are faced with difficult access to financing due to a large amount of non-performing loans (at the end of 2015 in Russia only, 7.4% of total gross loans were nonperforming bank loans 11 ), high interest rates, and banks not wanting to finance risky innovative projects. Therefore, enterprises use the presence of soft budget constraints and financing from state-owned banks or government agencies to increase their R&D budgets and thus their ability to innovate.
The reasoning behind the positive effect of corruption on innovation levels in Balkan and former Soviet countries and the absence of this effect in Central European countries can be found in Lui (1985) and Murphy et al. (1993) . Lui (1985) explains that corruptive activities will free resources that would otherwise be wasted on waiting for an ill-functioning bureaucracy, thus providing enterprises with a possibility to streamline these resources towards innovation. Building on this argument, Murphy et al. (1993) explain that enterprises wanting to innovate depend to a greater extent on government-supplied services and will therefore pay higher bribes prior to starting the process of innovation. Within Central European countries, most of the government services are automated and processed online, while Balkan and former Soviet countries are still considered to be heavily bureaucratised, thus enabling higher levels of public rent-seeking (bribes). For that reason, enterprises in Balkan and former Soviet countries usually opt for paying bribes in order to save time and resources that can be used for other activities such as innovation. Therefore, our results seem to provide support for the arguments of Murphy et al. (1993) since government and institutional efficiency 12 in Balkan and former Soviet countries is lower than in Central European countries, leaving room for the positive pass-through effect of corruption on product innovation. Table 3 also imply that the possession of an international certificate and higher levels of top management experience lead to an increase in product innovation in Balkan and former Soviet countries, while these do not create any 11 In 2015: Armenia -9.1%, Belarus -5.1%, Georgia -3.3%, Kazakhstan -12.4%, Moldova -14.4%, Ukraine -24.3%. In 2014: Azerbaijan -12.7%, Kyrgyzstan -4.5%, Tajikistan -21.2%, Uzbekistan -0.4%. Source: The World Bank -World Development Indicators, last available data. 12 According to the World Economic Forum's annual Global Competitiveness Report (2016), most Balkan and former Soviet countries have low rankings when it comes to the efficiency of government (efficiency measured including wastefulness of government spending, burden of regulation, and transparency of policy making). changes in innovation levels in Central European countries. Enterprises from Central European countries, unlike those from Balkan and former Soviet countries, operate within a framework of functional markets where strict government rules and customer expectations set relatively high standards even in the initial phases. Furthermore, innovation in these countries is promoted for a longer period of time, and the culture of innovation is present from primary school throughout. Therefore, the introduction of one additional international certificate within an enterprise in these countries creates a marginal effect on the already set and well-established innovative corporate culture, thus not impacting their innovation levels. Contrary to that, obtaining an international certificate and/or introducing an international standard within enterprises in Balkan and former Soviet countries enables them to channel resources more effectively and set out procedures that establish a focus for better resources management. For all these reasons, the possession of an international certificate in these countries provides ground for the creation of a corporate environment conducive to innovation, thus explaining its positive impact on the level of product innovation.
Results in
When it comes to top management experience, individuals in Central European countries are exposed to the culture of innovation from a young age, are provided with an opportunity to develop an innovator's mindset and learn how to transform their idea into reality. For these reasons, the experience of top management has a marginal effect on the innovation level within enterprises from these countries. On the other hand, in Balkan and former Soviet countries, innovation is underdeveloped and underestimated, which implies that the establishment of an innovative corporate culture is highly dependent on the tone from the top (top management behaviour). Therefore, top managers with greater levels of experience in these countries are able to recognise the importance of innovation, create an innovative atmosphere within the enterprise, and streamline R&D funds towards projects that generate higher levels of innovation.
The results also show that the level of competition has a significant positive impact on product innovation in Central European and former Soviet countries, while it is insignificant for innovation levels within enterprises in Balkan countries. This finding could be due to the presence of higher competition pressures in the markets of Central European and former Soviet countries, which are also exposed to competition coming from global markets in a large number of cases. Contrary to that, competition in Balkan countries is still underdeveloped, and enterprises are not fully exposed to competition pressures from EU countries. Therefore, enterprises from Central European and former Soviet countries that are faced with intense competition, unlike enterprises from Balkan countries, innovate more in order to stay relevant market players and keep their market share. This conclusion confirms the finding of Allen and Gale (2000) that enterprises in developing countries that are exposed to high levels of competition have to be focussed on innovation and effective investments. Furthermore, our results are in line with the argument of Carlin et al. (2001) who explain that enterprises faced with fierce competition pressures are more likely to introduce a new product.
Conclusion
Rapid technological change and fierce competition on the world markets have created additional incentives for enterprise innovation. Innovation became especially important for enterprises originating from transition and developing countries as they at once needed to start competing with big global players. For that reason, innovation-based sustainability became one of the most important parameters for enterprise success. On the other hand, the crisis of 2008 forced many governments to reverse the process of privatisation, which increased the level of state ownership worldwide. Furthermore, fiscal constraints started limiting government ability to support loss-incurring SOEs. Bearing in mind these developments, our paper focussed on innovation-based sustainability of SOEs.
In our paper, we investigated which factors influence product innovation of enterprises, and we examined whether corruption and state ownership are important determinants of innovation-based sustainability. We have used enterprise-level data from the BEEPS 2012-2014 database and cross section analysis.
The findings revealed that big manufacturing enterprises with experienced top management have higher levels of product innovation. Moreover, contrary to previous literature that implied that state ownership has a negative influence on innovation levels, we have found no support for that standing. The results also indicated that corruption leads to an increase in product innovation. The reasoning behind this result is that enterprises faced with rent-seeking government officials opt for paying bribes in order to preserve their resources and time necessary for the innovation process. Furthermore, we conclude that enterprises faced with fierce competition pressures have higher levels of innovation. This is in line with the findings of previous research studies that enterprises with many competitors and desire to keep their market share are more likely to introduce new products.
Grouping the sample countries into three distinct regions enabled us to perceive similarities and differences among factors that influence product innovation in each of these regions. We found that bigger enterprises from the manufacturing sector have higher levels of product innovation regardless of the region. This is consistent with previous literature, as bigger enterprises are expected to have greater R&D budgets, while enterprises in manufacturing sectors have greater access to new technology, which is one of the key preconditions for an increase in innovation activity. Moreover, we found that corruption, top management expertise, and the possession of international quality assurance certificate increase innovation levels in Balkan and former Soviet countries, while they are insignificant for innovation levels in Central European countries. Enterprises in Balkan and former Soviet countries are exposed to inefficient and heavily bureaucratised public administration due to which they pay bribes in order to obtain permits and certificates that lead to innovation. Contrary to that, in Central European countries, most of these procedures are available online and are automatically processed, which marginalises the effect of corruption on innovation in this context. Our results also implied that higher levels of competition in Central European and former Soviet countries have a positive impact on product innovation, while this is insignificant for enterprises from Balkan countries. Such a finding is related to the greater exposure of enterprises from Central European and former Soviet countries to global competition, whereas enterprises from Balkan countries still do not feel a need to fight back competition through product innovation due to low competition pressures.
Our paper contributes to the existing literature through the provision of better understanding of the relationship between corruption, state ownership, market competition, top management experience, and product innovation. The analysis provided within this paper has a significant implication for anti-corruption policy as well as for the creation of country-based innovation culture. Within our future research, we will attempt to investigate the effects of other forms of corruption on innovation activity, as well as depict whether financing options that are available for enterprises influence innovation levels within countries. 
